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Approach

\We need a consistent approach.

Comprehensive for the Missourl,
Mississippl, and Ohio Rivers

Accurate for the scale of each use and
for our assessment purpese

Automated in GIS for efficiency and for
testing




Currently

\We are testing the use of NIHDPlus as primary data
layer for the GRE landscape analysis.

\We have used! 2 methods fior ebtaining whole
Upstream watershed areas.

\We are now! testing varieus ways te determine lecal
and regioenal areas ofi infiluence.



NHD PIUS

National
Hydrography =
Dataset
(NHD)
National
Elevation
Dataset
k< (NED)
»  USEPA: Temmy Dewald Watershed
s Boundary
> USGS Water Resources Division Dataset
> Horizon Systems (R



NHD Plus
Catchments and Flowlines

A catchment is the portion of the land surface that drains to a network flowline.

NHDPIus identifies allf upsitream catchments frem any: point en a fllewline.



NHD Plus
IHas Other Data Incorporated
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Approach

= \We have used 2 methods for obtaining whole
Upstream watershed areas.

= NHDPIus aggregation teels and ArclHydre



NHDPIlus Catchments Aggregated for X Sites

@ X Sites

Aggregated NHDPlus Catchments

0
e
o
7]
£
]
X
o
=]
&

(200 100 0




NHDPlus Catchments Aggregated for X Site
_Hydrological Regiong
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| Aggregated NHDPlus Catchments [* & :
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NHDPIus Cumulative Watershead
Aggregation

NHDPIlus Cumulative Attributes

» NHDPIlus schema has
already summarized
cumulative attributes for
NLCD, temperature and
precipitation, and flow.

» Aggregated watershed
boundaries can be used for
visualization and to
summarize additional input
datasets.




100 Kilometers

Ohio X Sites

& | Mean Annual Flow (cfs)
s 34052 - 44542

® 44543 - 80432
@ 80433 112473
@ 112474 - 146434
@ 146435 - 287833







~Mississippi River X Sites Cumulative NHDPlus Catchment Attributes
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Usingl Archydror moedel and teols with
Hydrol data: 1km DEM with lydrology,
flow accumulation and flow direction: grids

glinsRliEllc. usgs. gov/producis/elevation/atopo30/hydro/index. higl

Extent off Hydrol Data for the Missoun, Ohie;, and
Upper MissIssippl RIVers



NHDPIlus Catchment Derived Watersheds for GRE X Sites

Upper Mississippl RIVer
X-sites and Upstream
\Watersheds

Legend

ArcHydrerand Hydredkm
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NHD Plus Input andlGRE Sites
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Pefine 10km Centerdine Segments
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3 OH Y-sites
‘ o NHDPlus flowlines
) NMHOPIus catchments




CIaSS|fy 10km Shorellne Catchments

Local catchments

Q Shoreline
]

Q Centerline

- Tributary

30 OHX-sites
M o MHDPlus flowlines
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Add st Level Trlbutary Catchments

{ X OHX-sites
o MHOPlus flowdines
NMHOPIus catchments




10km Trlbutary Catchments
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Calculate 10km Local Land @ 0)V/=] I\/Ietrlcs
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PrOX|m|ty AnalyS|s of Local Landl Cover
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PIOXI mlty Analy3|s of Local LandiCover




10km Trlbutary Catchments
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Proximity Analysis ofi Lecal [Landl Cover
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10km Local Catchments: Ohie River

: m!GREL‘BEL‘H 497, .“ el 11777400 4 il
d ’}' . 4---""‘“'14.
N ) W ORSDMEB uuas ,f‘ Y

My ¥

't[

SORS04466:000 1 SR

BT IFa Y e
A .-",;."(-,.: J
o

i "‘-.'t_ ' Ill'l ¥oal
10k L GREOBE0S- 431 | ‘r' f, el ""rn' 0 e F

[10km uo GRE08E04-501 |
e {10km up GREOGE04- 489|

10km up ORSEI44EB 0049

A kgt S

\"‘}\ﬂ1 Okm up ORS04466-0074 §

Brandenkuirg

EMAP-GRE Siter: GEEQ&G04-485
D Certerline catchments
C:) 10km aggregated
> 10km tribsheds

B OHX-sites
o OH 10km sgments
A 10km marker above X-site

Lrban area
Limited Access
e Highwiay
Major Road
Local Road

)

1,500




10km! Locall Catchments: Upper Mississippl RIVer:
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10km Local Catchments: Upper Mississippl RIVer
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10km Locall Catchments: Upper Mississippl RIVer
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10km Locall Catchments: Upper Mississippl RIVer
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10km Locall Catchments: Upper Mississippl RIVer
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Approach

= Regional Scale Area of Influence for River Sites
= \What should this be?
= How canwe produce this in GIS?

Upstream Watershed = Aggregated
Upstream Caichments

" Pelimiter: 50km and 100km Distance. frem Site
Py Elewlines



50kmi and 100km: Upstreami \Watersheds
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50kmi and 100km: Upstreami \Watersheds
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50kmi and 100km: Upstreami \Watersheds
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50km and 100kmi Upstream \Watersheds
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10km and 50km Upstream \Watersheds

km watersheds
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50km and 100km Upstream \Watersheds
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NHD Plus: Problems to resolve



50kmi and 100km: Upstreami \Watersheds
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Flowlines not Connected
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IHow/ tor ldentiy anad Separate  Local
Watersheds in Highly Braided Areas?

MS 10 km watershed
SITE_ID

5 GREDBED4-042

] GRWD4449-297

GRW04449-324

P H-site : ' -‘Mlpnileter_'s_”




Centerline

Differences
NHDPlus vs
NHDinGeo

(Used for the
reference site

selection process)

g

Differences in Mississippi centerlines
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NHD Plus Local
Catchment Area

with Several GRE
Sites

= Areal (km?) estimates
were divided as

percentage of reach
length.

= But, how do we divide the
catchment geemetry?




o|_ocal watersheds may require
adjustments to Incorpoerate regional
differences in river width and fleodplain
configuration.

sAutomated GIS metheds are preferred,
UL manualiinspection fier making these
decisions wWill lbe necessary.
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Goal Remains:
[0 link geometry to landscape

Land cover
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Currently

= Determining Areas of Potential Influence
for River Sites

Followed
Py...



Approach

Determine Areas of Potential Influence
for River Sites

Calculate and Test Landscape Metrics

Relate [Landscape Metrics to
SIressors
\Water Quality,
IHabitat Metrcs
Biological Response Indicaters




Landscape Vietric
Approach

= Areal Extent and Spatial Pattern
(complexity, fragmentation, shape)



Landscape Vetrics
Possibilities
= Areal Extent and Spatial Pattern
(complexity, fragmentation, shape)

" \Watershed/Catchment Attributes

=  [Drainage Character/Trepography
= Soll character, slope

= Mainstem and watershed flew (annual ¢fs)
= Channel gradient (m/km)

= \Watershed Storage in Wetlands and Lakes
= Eloodplain metrics



Landscape Metrics
PossIbilities
= Regional Classification Factors

= Climate, Geology, Ecoregions
= Rivers (Ohie,MO,MIss)
=  Dams, reservoirs



Poessible Regionalf Classiiication

Divisions

8 USEPA Ecoregions Level |l
8.1, 8.2, 8.3, 8.4, 9.2, 9.3, 9.4,9.

3 USES Climate Divisions
330 = Temperate Steppe
250 = Praire Division

_______

220 = Hot Continental



Landscape Metrics
Possibilities

= Anthropogenic Impacts/Stressors
= | and Cover (NLCD)
= NPDES dischargers
= Roead density
= Populatien Density
= Others



Landscape Approach
for GRE

Determine Areas of Potential Influence
for River Sites (Input is still needed)

Calculate and Test Landscape Vietrcs

Relate [Landscape Metrcs 1o
Sressors
\Water Quality,
IHabitat IVetrics
Biological Response Indicaters
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